PAT -NO: 



JP407018431A 



DOCUMENT -IDENTIFIER: 



JP 07018431 A 



TITLE: 



FORMATION OF THIN FILM BY BIAS SPUTTERING 



PUBN-DATE: 



January 20, 1995 



INVENTOR- IN FORMAT I ON 
NAME 

MIYOSHI, AYUMI 
MIZUFUNE, YOICHIRO 



ASSIGNEE-INFORMATION 
NAME 

ANELVA CORP 



COUNTRY 
N/A 



APPL-NO: 



JP05168052 



APPL-DATE: 



July 7, 1993 



INT-CL (IPC): C23C014/34, C23C014/40 , G11B005/31 



ABSTRACT: 

PURPOSE: To improve the step covering property and to reduce the 
internal 

stress of a film by increasing a bias in tensity in the initial thin 
film 

forming stage and decreasing it in the final thin film forming stage 
in bias ~ 
sputtering . 



CONSTITUTION: A high-frequency power is supplied to the target 3 

and 

substrate electrode 4 arranged in a vacuum vessel 1 provided with a 
vacuum pump 

2 respectively from high-frequency power sources 5 and 6 to produce 
plasma'. 

The target 3 is sputtered by the plasma to form a thin film on the 
surface of a 

substrate (not shown in the figure) placed on the substrate electrode 
4. In 

this sputtering, the bias intensity is increased in the initial thin 
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film 

forming stage to improve the step coverage of the substrate surface, 
and the 

bias intensity is decreased in the final flat thin film forming stage 
to reduce 

the internal stress of the entire thin film. The bias intensity is 
controlled 

by changing the fed power and phase difference stepwise with the 
phase shifter 

7 and prograiraiab^ connected to the power sources 5 and 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film formation approach by the bias spatter 
which started the thin film formation approach by the bias spatter method, especially is low stress and 
enabled formation of the good thin film of step coverage nature. 
[0002] 

[Description of the Prior Art] Conventionally, it faces forming a thin film in a substrate front face by 
sputtering, and the bias spatter method is learned as a means to improve the covering nature of the level 
difference on the front face of a substrate. It is the approach of supplying high-frequency power to both 
a target and a substrate electrode, and forming a thin film in the substrate front face on a substrate 
electrode. For example, it is used for formation of the alumina protective coat of the thin film head 
which performs writing or read to a magnetic -recording medium. 

[0003] Since a level difference with the intricately high cross-section configuration of a component 
exists, formation of the alumina protective coat of a thin film head needs to impress bias, in order to 
improve the covering nature of a level difference. This bias changes in required reinforcement with 
classes of component, respectively. Step coverage nature will be bad in bias reinforcement being 
inadequate, a crack will occur on the film, and the engine performance of a head will be fallen. It is 
necessary to strengthen bias reinforcement, so that a level difference is generally high, and, so that the 
configuration of a level difference becomes inverse tapered shape-like. Moreover, the magnetic 
properties of a head need to make internal stress low in order to receive effect in the stress of an alumina 
protective coat. When bias reinforcement is strengthened in the alumina film, there is a property in 
which internal stress becomes large. By the conventional approach, bias reinforcement was fixed and 
film formation was carried out. For this reason, when the need supplied bias reinforcement for step 
coverage, it was difficult to make internal stress lower than a certain value. 

[0004] An alumina protective coat is several 10 micrometers. Although it forms thickly, it is not the 
reason which needs strong step coverage nature in all the parts under film formation. Although the 
example of the cross section of the film when carrying out film formation after drawing 2 had impressed 
bias is shown, the cross section of the alumina film 1 1 of the upper part A of a level difference 9 has 
become taper-like (for example, J.Vac.Sci.Tecnol., Vol.13, No.6, Nov./Dec.l976). In order to cover the 
level difference of the shape of this taper, it is thought that bias reinforcement may be weak. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the thin film formation approach by 
the conventional bias spatter method, since bias reinforcement was set constant, while improving step 
coverage nature, there was a trouble which cannot make membranous internal stress low. Therefore, the 
design of a thin film head had also been restrained by the formation process of an alumina protective 
coat. 
[0006] 

[Means for Solving the Problem] While this invention was made in view of the trouble and improves 
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step coverage nature like the above, it aims at offering the thin film formation approach by the bias 
spatter which can make membranous internal stress low. 

[0007] The thin film formation approach by the bias spatter of this invention that attains the **** 
purpose supplies high-frequency power to both a target and a substrate electrode, strengthens bias 
reinforcement in early stages of thin film formation in the bias spatter method which forms a thin film in 
the substrate front face on a substrate electrode, and is characterized by to control bias reinforcement 
weakly at the telophase of thin film formation when the surface smoothness on the front face of a 
substrate is obtained. 

[0008] Said bias reinforcement is controllable to make it change gradually. Change of this bias 
reinforcement can be performed by controlling both target injection both [ one side or ] which are 
supplied to the bias injection power and the target which are supplied to a substrate electrode. 
Furthermore, bias reinforcement can also be changed by controlling the phase contrast of said bias 
injection power and target injection power. 

[0009] Bias reinforcement will become strong, if bias injection power is enlarged where target injection 
power is fixed. Bias reinforcement becomes strong even if it makes target injection power small, where 
bias injection power is fixed. Where both target injection power and bias injection power are fixed, if 
both phase contrast is made into about 1 80 degrees, bias reinforcement will become strong, and when 
phase contrast is made into about 0 times, it has the relation to which bias reinforcement becomes weak. 
[0010] 

[Function] According to the thin film formation approach by the bias spatter of this invention, while 
improving step coverage nature, as the whole thin film, internal stress can be made small. 
[0011] 

[Example] Hereafter, this invention is explained about an example. Drawing 1 expresses the 
configuration of the bias spatter equipment used in the example. Exhaust air of a vacuum housing 1 is 
enabled by the vacuum pump 2 at the vacuum, where sputtering gas is introduced, high-frequency power 
is supplied to a target 3 from RF generator 5, high-frequency power is supplied to the substrate electrode 
4 from RF generator 6 at coincidence, and it has come to be able to perform discharge for film formation 
within a vacuum housing 1 . Moreover, the source of an oscillation synchronizes completely and RF 
generator 5 and RF generator 6 are changed by the phase shifter 7 in phase contrast. Furthermore, it 
connects with the programmable controller 8 and enables it for RF generator 5, RF generator 6, and the 
phase shifter 7 to have changed gradually target injection power, bias injection power, and phase 
contrast according to the setup. 

[0012] Using the above bias spatter equipments, like drawin g 3 thru/or drawing 6 , bias reinforcement is 
strengthened in early stages of thin film formation, is controlled weakly at the telophase of thin film 
formation when surface surface smoothness is obtained like A of drawing 2 , and a thin film is formed in 
the substrate front face laid on the substrate electrode 4. 

[0013] Drawing 3 is the case where suppose th at target injection power is fixed, make small gradually 
bias i njection power supplied to the substrate electrode 4 from RF generator 6, and bias reinforc ement is 
c hajiged gradually . In this case, the phase contrast of RF generators 5 and 6 is 0 times: — — . 

[0014] Drawin g 4 is the case where set said bias injection power constant, enlarge gradually target 
injection power supplied to a target 3 from RF generator 5, and bias reinforcement is changed gradually. 
The phase contrast of RF generators 5 and 6 is 0 times. 

[0015] D rawing 5 is the case where bias reinforcement is changed, by seting respectively constant said 
target injection power and bias injection power, and enlarging phase contrast of RF generators 5 and 6 
gradually. 

[0016] Furthermore, d rawin g 6 is the case where control the phase contrast of RF generators 5 and 6 in 
target injection power and a bias injection power list synthetically, and bias reinforcement is gradually . 
changed to them. 

[0017] As mentioned above, the step coverage nature on the front face of a substrate can be improved by 
strengthening bias reinforcement in early stages of thin film formation. On the other hand, a level 
difference can fully be covered and internal stress can be made small as the whole thin film formed in a 
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substrate front face by weakening bias reinforcement at the telophase of thin film formation when 

surface smoothness is obtained on a front face. 

[0018] 

[Effect of the Invention] As explained above, according to this invention, internal stress is made small, 
and it is effective in that improve and thin film formation can do step coverage nature. 
[0019] There is effectiveness which can ease the constraint on the design of a thin film head by applying 
to the production process of a thin film head. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film formation approach by the bias spatter which supplies high-frequency power to 
both a target and a substrate electrode, strengthens bias reinforcement in early stages of thin film 
formation in the bias spatter method which forms a thin film in the substrate front face on a substrate 
electrode, and is characterized by controlling bias reinforcement weakly at the telophase of thin film 
formation when the surface smoothness on the front face of a substrate is obtained. 
[Claim 2] Bias reinforcement is the thin film formation approach by the bias spatter according to claim 1 
controlled gradually. 

[Claim 3] Bias reinforcement is the thin film formation approach by the bias spatter according to claim 1 
or 2 performed by changing both target injection both [ one side or ] which are supplied to the bias 
injection power and the target which are supplied to a substrate electrode. 

[Claim 4] Bias reinforcement is the thin film formation approach by the bias spatter according to claim 3 
to which the phase contrast of the target injection power supplied to the bias injection power and the 
target which are supplied to a substrate electrode is changed. 



[Translation done.] 
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